Title: Towards a Theoretical Foundation of PID Control
Abstract: Despite of the remarkable progress in modern control theory over the past
60 years, the classical PID (proportional-integral-derivative) controller is still the most
widely and successfully used one in various engineering systems. As is well-known,
almost all practical control systems are nonlinear with uncertainties, but almost all the
existing theoretical studies on PID controller focused on linear systems, where the three
PID parameters are usually designed via either experiences or experiments or both. This
longstanding gap between the PID theory and its widespread practice calls for
establishing of a theory for nonlinear uncertain control systems.

The aim of this

lecture is to present a theoretical foundation on PID controller for a basic class of
nonlinear uncertain systems, by giving a simple and analytic design method for the PID
parameters, and by establishing the global stability and asymptotic regulation of the
corresponding closed-loop control systems. We will also demonstrate that uncoupled
PID feedback loops are indeed capable of dealing with strongly coupled nonlinear
uncertain dynamical systems. Several other related issues will also be discussed.
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